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(54) Metfiod and apparatus for genefBting Image file 



(57) Upon generating a plurality of image data sets 
at drffererrt resolutions from a digital image obtained by 
a film scanner a the like and recording the data sets in 
a record ng mecfium as an image file htaving a hierarchy 
such as the one defined by the RashPix starvlard, 
imag e quality degradation caused i n generatk>n 
processing of the image data sets at different resolu- 
tions can be minimized. Image data 9 for priming are 
generated in order to generate photographic print 5 by 



carrying out interpolatx>n processing by interpolation 
processing nieans (printing image data generating 
mear^) 13a on an original image 8 obtained ty an 
image obtaining apparatus 10 or 11. Image data sets 7 
at different resolutions are also generated by directly 
carrying out interpolatk>n processing by interpdatkyi 
processing means (stepping resolutk>n image data set 
generating means) 13b on the original image 8. 
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Description 

BACKGROUND OF THE INVENTTION 

Field of the Invention s 

The present invention relates to an image He gen- 
erating nf)ethod and apparatus which is used i^xxi 
reoon£ng a digital inrage obtained from a f im or a digital 
camera as an image fie in a recording medium such as 10 
a CD-R and an MO d sc. 

A digital output service has been canied out 
wherein a digital image read from a f im is recorded in a 
photo CD. an MO disc or the Gke and provided to a cus- 
tomer. In the FlashPix standard proposed by Eastman 15 
Kodak Co., a stnictured storage fie oonprising a stor- 
age and a stream including image data and various 
kinds of property vrformation thereof has been defined 
as an image file format appropriate fa a digital output 
service regarding photographs. 20 

A d ^tafly output photograph is used tor apprecia- 
tion by dspiaying it on a monitor and tor generating 
addfttonal print afterwards. On this occasion, the resolu- 
tion appropriate tor printing is generally different from 
that for monitor display. Furthermore, in the case of a ss 
monitor, the resolution necessary for cfisplay varies 
depending on the size of a monitor saeen. Therefore, 
an image fie defined by the RashPix standard has a 
plurality of image data sets at different resolutions. 

A digital output service such as the above is often 30 
used in contxnation with printir^g service when a film is 
deposited for devetopment, for exanple. Therefore, as a 
system for snrxxjthly operating such a sendee. Fuji 
Photo Rm Co. Ltd. has proposed a photograph finish- 
ing system which carries out both generation of photo- 35 
graphic print and output in a recording nr>edium at one- 
time film read^ (see Japanese Patent Applkstion No. 
9(1997)-191661 and U.S. Serial No. 08/974.888). In 
Japanese Patent Applkation No. 9(1997)-191661 and 
U.S. Serial No. 08^74.888, a system has been 40 
described whk:h carries out output in a recording 
medium by using a fie format based on the FlashPix 
standard. 

More specifkally. the above photograph finishing 
system carries out tone processing arxj color process- 45 
ing on a digital image obtained by a film scanner or a 
digital camera, and outputs print of the image after 
enlargement or reductton of the digital inr^ge in accord- 
ance with the print size and sharpness enhancing 
processing or tfie like carried out thereon. The photo- so 
graph finishing system also converts the digital image 
after the sharpness enhancing processing into a file for- 
mat based on the FlashPix standard and records ttie f fle 
in a recordng n^edium. 

In the FlashPix standard, four kinds of interpolation ss 
filters are defined which generate half-resolution image 
data from high resolution image data. Therefore, a dig- 
ital image having been obtained is generally enlarged to 



tiie print size, and sequential interpolation processing is 
carried out on the image for printing by using the inter- 
polation fiters of the FlashPix starxlard. In this manner, 
image data at resolutions 1/2. 1/4. 1/8. and 1/16 of that 
of the original digital image are generated. 

Quality of a digital image generally deg'ades by 
repeated entargenr>ent or reduction processing. In other 
words, the smaller the number of repetition of ertlarge- 
ment or reduction processing, the better the quality is. 
However, in the above photograph finishing system, 
lower resolution image data are gerierated by repeated 
interpolation processing on high resolution image data 
generated for printing. Therefore, image data other than 
the ones tor prirrting have experienced at least two 
times of interpolation processir^g. 

SUMMARY OF THE IfWENTION 

Based on consideration of the problems descrbed 
above, an object of the present invention is to provide a 
method and apparatus which minimizes image quality 
degradation due to enlargenr>ent or reduction of a digital 
image. 

An image fie generating method of tfie present 
invention generates image data for prirrting at a resdu- 
tion appropriate for printing and image data sets at dif- 
ferent resolubons bhanging stepwise and lower than the 
resolution of the image data tor printing by using a dg- 
ital image obtained t^y an image obtaining apparatus, 
and generates a structured storage file comprising the 
image data for printing and at least or>e of the image 
data sets at differerrt resolutions as components of the 
image fie. The inrrage file gerrerating method is charac- 
terized by that the image data for printing and at least 
or>e of the image data sets at different resolutiorrs are 
generated by applying direct interpolation processing 
on the digital image. 

The image obtainir>g apparatus means a cable 
interface and a memory card reader and the like to 
obtain an image from a film scanner or a dgital can>era. 
Furthernrxxe, the image obtaining apparatus is meant to 
include a medium drive for reading a recording nr>edium 
wherein a digital image has been recorded and commu- 
nication equipn>ent for receiving a digital image trans- 
ferred via a rtetwork. 

The print means high quality photographic print 
generated n^inly by a photographic senoce provider. In 
other words, the resolution appropriate for printing 
means a resolution (tor example. 1800 x 1000) high 
enough to generate high quality photographic print 

The image data sets at stepwise changing resolu- 
tior^ mean a combiriation of image data sets having 
resolutions 1/2. 1/4. 1/8. and 1/16 of the resolution of 
the digital image, for example. 

The sto-uctured storage file has a hierarchy similar 
to a directory structure of a converrtional file system. 
Each conDponent composing the hierarchy can be dealt 
with by different kinds of application software. Since the 
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Structured storage is widely kncMyn as a technique used 
in the Componerrt Ot)}ect Model (COM) proposed t>y 
Microsoft Corp., detailed explanation is not provided 
here. 

Upon interpolation processing, in the case of s 
enlargement ratio equal to or larger than 2 or reduction 
ratio equal to or snruller than 1/2. image quality canrxn 
be maintained unless tt^e length of an interpolation f dter 
is extended. As a result calculation load becomes 
heavy. Therefore, among the image data sets at differ- io 
ent resolutions, image data sets at resolutions between 
1/2 and 2 times the resolution of the dgrtal image may 
be generated by directly interpolating the digrta) image, 
and the image data sets at resolutions other than the 
above may be generated by applying stepping interpo- is 
lation processing on the image data sets at the resolu- 
tions within the above range. 

An image file generating apparatus of the present 
invention generates image data for printing at a resolu- 
tion appropriate for printing arxi image data sets at res- 20 
olutions chEinging stepwise and Ic^er than the 
resolution of the image data tor printing by using a dig- 
ital image obtained by an image obtaining apparatus, 
and generates a structured storage fie compriang the 
image data for printing and at least one of image data 2s 
sets at differerrt resolutions as componerrts of the image 
file. The image file generating apparatus comprises 
printirtg image data generating means which ger>erates 
the image data for printing t^y directly applying interpo- 
lation processing on the digital image, stepping resolu- so 
tion image data set generating means wtiich generates 
at least one of the image data sets at different resolu- 
tions by applying direct interpolation processing on the 
digital image, arvJ file generating nr>6ans which ger>er- 
ates the structured storage file by using the image data 35 
for printing and the image data sets at different resolu- 

tiOTK. 

According to the image file generating method and 
apparatus of the present invention, upon ger>erating the 
image data sets at different resolutions, the image data 4o 
sets are generated try directly applying interpolation 
processing on a digital image having been obtained, 
rather ttian applying stepping Interpolation processing 
on data of a high resolution image having t>een 
enlarged for printing. Therefore, degradation of image 4s 
quality due to repeated interpolation processing can be 
minimized. 

Anxxig the image data sets at different resolutions, 
if image data sets at resolutions between 1/2 and 2 
times the resolution of the c£grtal image are generated so 
by directly interpolating the digital image, and the image 
data sets at resolutions other tt^an the atxve are gener- 
ated by applying stepping interpolation processing on 
the image data sets at the resolutions within the atxTve 
range, problems such as increased calculation load due ss 
to longer titer length can t>e avoided. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagram showing a configuration of a 
photograph f inishirig system on which an Image file 
generatir>g method of the present invention rs 
applied; 

Figure 2 is a diagram showing an image file format 

based on the FlashPix standard: and 

Figure 3 is a diagram showing an embodiment of an 

image file generating apparatus of the present 

invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, an image fie generating nriethod and 
apparatus of the present irvention will be es^ained with 
refererx^e to the aoconpanying drawings. Figure 1 is a 
dia^Bm showing a configuration of a photograph finish- 
ing system on wfiich an 'image file generatffig method of 
the present invention is applied. As shown in this figure, 
this system comprises an image harviling apparatus 1 
and a photographic printer 2 connected to the image 
handling apparatus 1 . 

The image handling apparatus 1 is a gerieral pur- 
pose personal conputer wherein a dedicated program 
has been installed, for example. The image handKnig 
apparatus 1 oonprises peripheral equipment or an 
interface for external equipmerrt such as a film scanr>er 
lor reading a developed film 3. a card reader for reading 
a memory card of a digital caniera 4. or 9. cable irrtefface 
for directly connecting to ttie cfigrtal camera. Furttw- 
nrxxe, the image harvlBng apparatus 1 comprises a 
medium drive for a CD-R, a Zip disc or the like, which is 
buiH in or connected externally The image handling 
apparatus 1 also has convnunication equipnr>ent (not 
shown) for exchanging image data with other computers 
via a network. 

The photographic printer 2 is a known digital photo- 
^aphic printer. The photographic printer 2 receives 
image data and output instructing information (for exam- 
ple. tt>e quantity and the size of print) from the image 
handling apparatus 1 and outputs print based thereon. 

in the above system, the image harxjting apparatus 
1 carries out predetermined irr^ge processing on image 
data obtained from the developed film 3. and then trans- 
fers the image data to the photographk: printer 2 and 
also records the in^ge data in a recording medium 6 
such as a CD-R. The image handing apparatus 1 can 
also accept photograph irrtages input from a recordir)g 
medium as well as from a scanner as printing targets. 
The recording mecfium may be the recording medium 6 
wherein the image data have been recorded by this sys- 
tem, or a recorcfing medium other than that 

As a file format used upon recording a photograph 
image in a recording medium, a variety of formats such 
as BMP. TIFF, and GIF have been known. An image file 
generated by the file generating method of the present 
invention is a structured storage file comprising irr^ge 
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data sets at different resolutions. A structured storage 
file specifically means a fSe having a hierarchy as 
shown In Figure 2, and is def ried in the FlashPix stand- 
ard proposed by Eastman Kodak Co. The Nerarchy 
sho^ in Figure 2 sho^ a file as a whole. In storages s 
ResotutionO through Resolutions, image data sets 7 at 
different resolutions are recorded as header streams for 
each image data set shomng the number otf pixels, a 
compression type, and the Gke thereof, and data 
streams wfiich are ttie image data sets themselves, w 
Other storages snd strearrs shcwm ki Figure 2 are for 
recordng various kinds of property irrformation such as 
the date of image generation and the title of tf>e imag& 
Explanation of tfiese is not provided here, since they are 
known as the RashPix standard. is 

Hereinafter, an ent)odiment of an image f Oe gener- 
ating apparatus of the present inventfon will be 
explained with reference to Figure 3. The image file 
generating apparatus of the present invention is actuafly 
realized as a fi^Ktion of a photograph finishing system so 
having a confi^iration shown in Figure 1. 

As shown in Figure 3. image processing means 12 
carries out varkxjs kinds of quality enharxsng image 
processing such as coforAone conversion processing or 
sharpness enhancement processing on an original 2S 
image 8 having been read from the developed film 3 by 
using a film scanner 1 1 or from a memory card of the 
digital camera 4 t>y using a card reader 10. Interpolation 
processing means 13a applies interpolatkxi processing 
using a predetermined interpolation fflter on the image 30 
having been processed, and image data 9 for printing 
are then generated. The image data 9 for printing are 
output by the photographic primer 2 as photographk; 
prirrt 5. 

Assume that the original image 8 has 1000 x 1000 35 
pixels and the image data 9 for prirrting 1500 x 1500. for 
example. In a converrtfonal ffle generatir)g rT>ettxxJ. the 
interpolation processing means 13a (prirrting image 
data generating means) applies interpolation enlarge- 
ment on the original image 8 in order to generate the 40 
image data 9 for printing wtiose vertical and horizontal 
sizes are 1 .5 times ttiose of the original image 8. Inter- 
polation processing by arxTtfier interpolation filter is then 
earned out on the image data 9 for printing having 1500 
X 1500 resolution, and a first image data set having 750 45 
X 750 resolubon and horizontal and venx:al sizes which 
are 1/2 of those of the image data 9 is generated, for 
exanrple. Furthernme. interpolation processir>g is car- 
ried out on the first image data set having 750 x 750 res- 
olutkxi. and a second image data set having 375 x 375 so 
resolutfon is generated. 

However, when interpolation processing is canied 
out. the sharpness generally deaeases (generatir^ a 
bluny image) and artifacts are aeated. Therefore, 
image quality degrades. Repeated interpolation ss 
processng n^eans nothing but further degrading quality 
of a digital image which has already been in poor image 
quality. Therefore, to maintain image quality, it is prefer- 



able to minimize the repetition of interpolation process- 
ing as much as possfola 

Therefore, in tfie image file generating method and 
apparatus of the present invention, image data sets at 
different resolutions to be recorded in a recording 
medium are generated from the original image 8 rather 
than from the image data 9 for printing. In ott^er words, 
as shown in Figure 3. interpolation processing means 
13b (stepping resolution image data set generating 
means) carries out interpolation processir>g drectly on 
a 1000 X 1000 image having been processed by the 
image processing means 12 and gerierates an image 
data set 7a at 750 x 750 resolution. In this case, the 
number of interpolation processing repetition necessary 
for generating the image data set at 750 x 750 resolu- 
tion is smaller tfian in the conventional n>etfK)d by 1. 
whfoh can sippress the image quality deg^adatfon. 

Likewise, if an image data set 7b is generated by 
carrying out direct interpolation processing on the origi- 
nal image 8 after image processing having t>een carried 
out thereon, interpolation processing is rxTt repeated. 
However, since the image data set 7b at 375 x 375 res- 
olution has vertical and horizontal pixels fewer than 1/2 
of tfx>se of the ori^nal image 8 at 1000 x 1000 resolu- 
tion, interpolation processing mainta^ing image quality 
cannot t>e canied out unless the filter length is extended 
to some degree. Therefore, when processing speed is 
important, interpolation processir)g may be canied out 
in two manners. Fa exanple. if tfie image data set has 
the number of pixels equal to a larger tiian 1/2 of ttiat of 
the ori^nal image 8 as shown in the exanrple in Figure 
3. interpolation processing is carried out dk^ectty on the 
original image 8. Meanwhile, if smaller than 1/2. it is car- 
ried out on the image data set at a doser resolution 
obtained by previous interpolation processing, as has 
been canied out conventionally. 

In the atxTve example, each image data set is gerv 
erated by reducing the original image 8. However, tf>e 
image data sets 7 at different resolutions may be 
obtained by enlarging the original image 8. In ths case, 
as in the case of tf)e reduction descrft>ed above, interpo- 
lation processing takes long if the number of pixels in 
horizontal or vertical direction of the image data set 
exceeds 2 tinnes the number of tfxxse in the original 
image 8. Therefore, in order to reduce calculation load 
and to irrprove processir>g efficiency, interpolation 
processing may be canied out in two steps on the 
image data set at a resolution equal to or greater than 
two tintes the resolution of the original image 8. as has 
been carried out conventionally. 

The image data sets 7 at different resolutions hav- 
ing been generated in the atx)ve nr^nner are recorded 
by file generating outputting means 14 in a recording 
n>edium as an image file in a format shown in Figure 2 
together with various kinds of property information. 
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Claims 

1. An image file genefatng method which generates 
image data for printing at a resotLrtion appropriate 
for printing and image data sets at different resolu- 
tions changing stepwise and lower tfian the resolu- 
tion of the image data tor printing by using a digital 
image obtakied by an image obtaining apparatus, 
and generates a structixed storage fie comprising 
the image data tor printing and at least one of the 
image data sets at different resolutions as oorrpo- 
nents of tf)e fie, wherein 
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ferent resolutions, image data sets at resolutions 
t>etween 1/2 and 2 times the resolution of the digital 
image are generated by directly interpolating the 
cfigital image, and 

the image data sets at resolutions ottier than 
the above are generated by apptyirig stepping 
interpolation processing on the image data 
sets at the resolutions within the above range. 



the image data for prirrting arxj at least one of 
the image data sets at different resolutions are is 
generated by applying direct interpolation 
processing on the di^l image. 

2. The image file generating method as daimed in 
Claim 1 , wherein among the image data sets at dif- so 
ferent resolutions, image data sets at resolutions 
t>etween 1/2 arxl 2 times the resolution of the dghal 
image are generated drectty interpolating the 
digital image, and 

2S 

the image data sets at resolutions other than 
the above are generated bf applying stepping 
interpolation processing on tfie image data 
sets at the resolutions within the abc^e range. 

30 

3. An image file generatirv; apparatus wtich gener- 
ates image data fa printir»7 at a resolution appropri- 
ate for prirrting arxJ imag£ data sets at resolutions 
changing stepwise and iMer tfian the resolution of 

the image data for prirTtir>g by using a digital image 3S 
obtained by an image obtaining apparatus and gen- 
erates a structured storage fOe corrprising the 
image data for printing and at least one of the 
image data sets at different resolutions as compo- 
nents of the file, the image file generating appara- 40 
tus comprising: 



printing image data generating means which 
generates the image data for printing t>y 
directly applying interpolation processing on 4S 
the c£gitai image. 

stepping resolution image data set generating 
means which generates at least one of the 
image data sets at different resolutions by 
applying direct interpolation processing on the so 
digital image, and 

file generating means which generates the 
structured storage file by using the image data 
for printing and the image data sets at different 
resolutions. 55 



4. The image file generating apparatus as daimed in 
Claim 3. wherein among the image data sets at dif- 
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